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SCREWDRIVER BITS 

RELATED APPLICATION 

This application is a continuation of application Ser. No. 
09/992,900, ?led Nov. 6, 2001 now abandoned, which is a 
continuation-in-part of application PCT/DE01/00852, ?led 
Mar. 6, 2001, which designates the United States of 
America. The entire contents of PCT/DE01/00852 are 
hereby incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

The invention pertains to a screwdriver bit, particularly a 
screwdriver bit for use with power screwdrivers. 

BACKGROUND OF THE INVENTION 

Screwdriver bits of this type have thus far been manu 
factured from alloyed tool steels that usually contain carbon 
and alloying additions, such as silicon, manganese, chrome, 
molybdenum and vanadium, in fractions of less than 1%. 
After hardening and tempering, these steels have a hardness 
of approximately 60464 HRC. When used with power 
screwdrivers, the tips of the screwdriver bits manufactured 
from tool steel suffer from relatively high wear because they 
are subjected to higher stress than those of manual screw 
drivers. It is desirable to extend the service life of screw 
driver bits used in commercial applications, particularly 
those used in the installation of screws on automated pro 
duction lines. 

The manufacture of cross-tip screwdriver bits from metal 
powder mixtures, i.e., from hard metals, has been attempted 
(DE 9211907 U1, DE 42 41005 Aland DE 43 00 446 A1). 
Here, the screwdriver bit blanks were manufactured by 
means of inj ection molding where ?ux was added to the hard 
metal powder. The ?ux was extracted from the injection 
molded blanks during a subsequent process, and the blanks 
were then sintered to the ?nal shape and density at a high 
temperature. Although screwdriver bits of hard metal have 
greater hardness than those of high-speed steel, they are so 
brittle that they fracture at torques lower than those com 
monly encountered in practice. 

The design of pressing tools for manufacturing screw 
driver bits of hard metal is described in VDI-Zeitschrift No. 
749 (1999), pp. 42445. Here, the blanks are directly pressed 
from metal powder. The above-mentioned article reported 
that crack-free, dimensionally stable screwdriver bit blanks 
can be manufactured by employing the described design of 
the pressing tools and the ?lling process with the aid of the 
?nite-element method. However, neither the actual load 
values of the screwdriver bits that are mass-produced with 
this method nor whether these bits can meet the values 
required in practice is known. Screwdriver bits of this type 
have not been introduced to the market. 

In contrast to the one-piece screwdriver bits discussed 
thus far, a screwdriver for cross-recess screws which con 
sists of a shaft of relatively soft steel and a tip section of 
extremely hard material is described in US. Pat. No. 3,393, 
722. The bottom surface of the hard-metal tip section 
contains a pin that engages into a hole on the end surface of 
the shaft. The two parts are connected together by means of 
welding. The disadvantage of this design is that the connec 
tion between the tip section and the shaft by means of the 
cylindrical projection does not allow the transmission of 
torques from the shaft to the tip section unless the two parts 
are welded or soldered together. The tip section preferably 
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2 
consists of hard metal (tungsten carbide). The cross-tip 
pro?le of the tip section is relatively long, e.g., as long as 
those manufactured by conventional manufacturing meth 
ods, in which the cross-tip pro?le is produced by machining 
the grooves. However, such a long cross-tip pro?le is 
disadvantageous for hard-metal tip sections because hard 
metal is more brittle than steel and the long pro?le is unable 
to withstand high torques. In addition, this long pro?le is 
disadvantageous with respect to the manufacture of the tip 
section described further below. Screwdrivers or screw 
driver bits of this design have not been introduced to the 
market, although the corresponding application was submit 
ted more than 30 years ago and the demand for wear 
resistant screwdrivers or screwdriver bits continues to 
increase. This also applies to a tool disclosed in DE 70 44 
913 U1 in which a tip section of a high-strength material is 
connected to a shaft section of a material of lesser quality. 
Blanks of the tip section are preformed by means of a 
powder-metallurgical method. However, neither of these 
two documents contains any indications regarding the manu 
facturing method, the shaping, or the dimensions. Conse 
quently, it can be assumed that no manufacturing methods 
that provided satisfactory results were found for these 
designs. 
FR 2 469 250 discloses a cross-tip for a screwdriver which 

is manufactured from metal powder by means of pressing 
and subsequent sintering. The cross-tip pro?le of the pen 
etrating section rises from a plane that extends perpendicular 
to the longitudinal axis of the tip body without a readily 
recogniZable transition in the form of a radius or chamfer. 
On its rear side, the tip body contains a prismatic incision for 
producing the connection with the corresponding end of the 
screwdriver (shaft), wherein said connection should be real 
iZed by means of braZing. The length of the cruciform lands 
should approximately correspond to half the length of the tip 
body. In this case, steel or hard metal powder is used as the 
starting material. 

In such a design, it is disadvantageous that the cruciform 
lands make the transition into the base plane without a radius 
or chamfer. Such sharp and abrupt transitions cause stress 
concentrations, in particular, with hard materials such as 
hard metal, where said stress concentrations signi?cantly 
reduce the load bearing ability at this location, particularly 
torsional loads. 

Another disadvantage can be seen in the described fas 
tening method. 
A self-centering of the two parts to be connected is not 

achieved with a continuous transversely extending incision. 
This self-centering can only be achieved with an auxiliary 
device, e.g., a ring that is stationarily placed onto the 
connecting point and cannot shift, not even during braZing. 

Based on this state of the art, the invention aims to 
manufacture screwdriver bits of hard metal in such a way 
that the torques required in practical applications can be 
transmitted in the region of the penetrating sections due to 
the superior hardness, and that a signi?cantly higher wear 
resistance or a signi?cantly longer service life is achieved 
than with conventional designs of this type, where the 
invention should also allow an inexpensive manufacture of 
the screwdriver bits. 

SUMMARY OF THE INVENTION 

These objectives are attained by the present invention. 
During tests and investigations that led to the novel 

screwdriver bits according to the invention, it was deter 
mined that it is practical to manufacture two-piece screw 



US 7,168,348 B2 
3 

driver bits with a very short front section of hard metal and 
a drive section of steel rather than one-piece screwdriver bits 
as is proposed, for example, in DE 92 11 907 U1, DE 42 41 
005 A1, and DE 43 00 446 A1. According to the invention, 
this is achieved by realizing the front section of hard metal 
with a total length that is essentially de?ned by the length of 
the penetrating section, the dimensions of which are based 
on the maximum penetration depth of the interior pro?le of 
screw heads of the corresponding screw siZe and/or type. 
The length of a base section and the length of an anchoring 
section that connects the front section to the drive section of 
the screwdriver bit are added to this relatively short length. 

The invention provides two signi?cant advantages. First, 
a uniform, precise and superior densi?cation is achieved 
during the pressing of the blanks such that the region of the 
penetrating section of the front section has superior resis 
tance to bending moments acting on the cruciform lands 
during the transmission of torque. A suitable grain siZe 
composition of the chosen metal powder mixture can also 
contribute to this stability. Such a uniform and superior 
densi?cation was very dif?cult to achieve until now, in 
particular, when producing cross-tips, because the compres 
sion mold is ?lled with metal powder to a similar height as 
that required for manufacturing one-piece screwdriver bits. 
The pressure exerted on the metal powder ?lling by the ram 
does not have a uniform effect that extends up into the region 
of the tip and the grooves between the lands because this 
pressure diminishes within the ?lling due to the friction of 
the ?lling on the walls of the mold. Second, the invention 
ensures that the blanks reach the sintering process without 
cracks as is required, in particular, for the superior durability 
of cross-tips. The metal powder that is compressed in the 
mold under high pressure, and the blank produced thereby, 
has high resistance to its removal from the mold. This 
resistance increases proportionally with the surface area of 
the blank. The resistance to the removal from the mold must 
be overcome with the force of the ejector pin or bottom die 
which acts on the central tip. The high speci?c load on the 
tip and the ejector force which acts on the cruciform lands 
may lead to the formation of ?ne cracks that cannot be 
remedied during the sintering process and interfere with the 
homogeneity of the structure. The short design of the hard 
metal front section in accordance with the invention signi? 
cantly reduces the required ejector force. Consequently, it is 
possible, e.g., to eliminate the requirement for a complicated 
and expensive compression mold in which the bottom die 
has not only the pro?le of the central tip but also the pro?le 
of the backs of the cruciform lands which conically extend 
toward the tip, e.g., as is the case in the previously described 
method [VDI-Zeitschrift No. 749 (1999), pp. 42445]. 

According to another characteristic of the invention, the 
anchoring elements for connecting the front section to the 
shaft section are realiZed such that a solid connection 
suitable for transmitting torques is achieved solely by press 
ing the two anchoring elements together, if so required, with 
the aid of an adhesive. 

Other advantageous characteristics of the invention are 
disclosed herein. 

BRIEF DESCRIPTION OF THE FIGURES 

Embodiments of the invention are described in greater 
detail below with reference to the enclosed drawings. The 
drawings show: 

FIGS. 143 are schematic longitudinal sections through 
three different siZes of front sections of a screwdriver bit 
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4 
according to the invention for cross-head screws, where the 
cruciform lands are not illustrated in sectioned form. 

FIG. 4 is a schematic side view of a front section 
according to the invention which is realiZed similarly to 
FIGS. 143. 

FIGS. 5 and 6 are cross-sectional views taken along lines 
5i5 and 6i6 in FIG. 4. 

FIG. 7 is a partially sectioned side view of a screwdriver 
bit according to the invention with a front section according 
to FIGS. 446. 

FIGS. 8 and 9 are highly schematiZed representations of 
a pressing tool for manufacturing the front section according 
to the invention shown in FIG. 4. 

FIG. 10 is an enlarged side view of the front section 
according to FIG. 4 in combination with the corresponding 
screw head that is illustrated in sectioned form. 

FIG. 11 is a feature of a second embodiment of a 
screwdriver bit according to the invention which corre 
sponds to FIG. 7. 

FIG. 12 is a cross-sectional view taken along line 12i12 
in FIG. 11. 

FIGS. 13416 are front views of three other embodiments 
of the connection between the front section of hard metal 
and the drive section which are illustrated in a partially 
sectioned and non-sectioned form. 

FIGS. 17419 are screwdriver bits for cross-head screws of 
various siZe. 

FIG. 20 is an embodiment of a screwdriver bit according 
to the invention which corresponds to FIG. 7, but with an 
anchoring element that convexly protrudes from the drive 
section. 

FIG. 21 is a cross-sectional view taken along line 21i21 
in FIG. 20. 

FIG. 22 is a screwdriver bit for cross-head screws which 
corresponds to FIG. 17, but with another embodiment of the 
anchoring element. 

FIG. 23 is a cross-sectional view taken along line 23i23 
in FIG. 22. 

FIG. 24 is a cross-sectional view taken along line 24i24 
in FIG. 22. 

FIG. 25 is an embodiment that is realiZed similarly to FIG. 
22, but with a front section for PoZidrive screws (PS). 

FIGS. 26428 are features of another screwdriver bit for 
cross-head screws which correspond to FIGS. 2424. 

FIG. 29 is a greatly enlarged partial longitudinal section 
through a front section of a screwdriver bit according to the 
invention for TORX® screws. 

FIG. 30 is a top view (front view) of the screwdriver bit 
according to FIG. 29. 

FIG. 31 is a side view and a front view of a screwdriver 
bit according to the invention for TORX® screws with 
continuation radius. 

FIG. 32 is a side view and a front view (top view) of a 
screwdriver bit according to the invention for hex-head 
screws with continuation radius. 

FIG. 33 is a side view and a front view of a screwdriver 
bit according to the invention for Robertson screws with 
continuation radius. 

FIG. 34 is a side view of a screwdriver bit according to the 
invention for TORX® screws without continuation radii, 
wherein the diameter of the penetrating tip is greater than the 
diameter of the drive section. 

FIG. 35 is a section along line 35i35 in FIG. 34. 
FIG. 36 is a side view of a screwdriver bit according to 

FIG. 34 with a corresponding screw head illustrated in 
sectioned form. 
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FIG. 37 is a partially sectioned side view of another 
screwdriver bit according to the invention for hex-head 
screws without continuation radii. 

FIG. 38 is a cross-sectional view taken along line 38i38 
in FIG. 37. 

FIG. 39 is a side view of a front section according to the 
invention with a conically extending noncircular anchoring 
element. 

FIG. 40 is a side view of a screwdriver bit according to the 
invention with a conically extending noncircular anchoring 
element, in the form of a partial section. 

FIG. 41 is a cross-sectional view through the screwdriver 
bit according to FIG. 40 taken along line 41i41 in FIG. 40. 

FIG. 42 is a side view of a screwdriver bit according to the 
invention with a conically extending round anchoring ele 
ment. 

FIG. 43 is a cross-sectional view of the screwdriver bit 
according to FIG. 42 taken along line 43443 in FIG. 42. 

FIG. 44 is a side view of a screwdriver bit according to the 
invention with a partially sectioned front section, wherein 
the front section has a pro?le that continuously extends over 
the entire length in a uniform fashion. 

FIG. 45 is a cross-sectional view through the screwdriver 
bit according to FIG. 44 taken along line 45i45 in FIG. 44. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

FIG. 1 shows a front section 1 of a screwdriver bit 
according to the invention. On its front end, the front section 
1 is provided with a penetrating section 2 in the form of a 
conventional cross-tip that serves for penetrating into the 
corresponding interior pro?le of a cross-head screw. The 
cross-tip contains four ribs or lands 3 that are arranged in 
cruciform fashion and have upper edges 4 that conically 
converge toward the front and end at a ?attened end section 
5 that is insigni?cant for the purpose of the invention. 
Cruciform ?utes or grooves with groove bottoms 6 that also 
extend conically up to the end section 5 are arranged 
between the lands 3, where said groove bottoms are curved 
or beveled radially outwardly on the side that faces away 
from the end section 5 beginning at a point 7 that de?nes the 
rear end of the penetrating section 2, such that the groove 
bottoms form a section referred to as the continuation 8 
below. 
A base section 9 that, for example, is realiZed cylindri 

cally and ends at a rear end surface 10 that usually extends 
perpendicular to a central axis or axis of rotation 11 of the 
front section is located adjacent to the rear of the continu 
ation 8. An anchoring section 12 in the form of a pin 
protrudes rearwardly from the end surface 10, where the 
anchoring section has a reduced cross section in comparison 
to the base section 9, and where the penetrating section 2, the 
base section 9 and the anchoring section 12 are arranged 
coaxially to the axis 11. This basic shape of the front section 
1 is essentially identical in all screwdriver bits according to 
the invention, where the outer contours and the dimensions 
of, in particular, the sections 2, 4 and 6 must be adapted to 
the interior pro?le of the corresponding screw, and where the 
section 12 must be adapted to the given anchoring system as 
described below. 

FIG. 2 shows a front section 1 that is realiZed similarly to 
FIG. 1, as well as the dimensions that are important for the 
invention. According to this ?gure, L0 denotes the length of 
the penetrating section 2 between the beginning 5a of the 
end section 5 and the beginning points 7, 7a of the continu 
ation 8, L1 the length of the front section 1 between the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
beginning 5a of the end section 5 and the end surface 10, LP 
the pro?le length that results from the sum of the length L0 
and the length of the continuation 8, and LB the length of the 
base section 9 such that LP+LB:L1. Here, all lengths are 
measured in the direction of the longitudinal axis 11 (FIG. 
2). In addition, a comparison of FIGS. 1*3, in which 
identical components are designated by the same reference 
symbols, indicates that the respective points 7, 7a and 7b, at 
which the conical regions of the groove bottoms 6 of the 
penetrating section 2 end and transform into the continuation 
8, lie at the same elevation as the lower ends of the upper 
edges 4 of the lands 3 in FIG. 1. However, the corresponding 
points 711 and 7b lie below the lower end of the upper edges 
4 in FIG. 2 and above said lower ends of the upper edges in 
FIG. 3, since the dimension D1 that de?nes the diameter of 
the front section 1 at the end of the length L1, i.e., in the 
region of the base section 9 and the end surface 10, as well 
as the cone angle formed by the upper edges 4 of the lands 
3 and the groove bottoms 6, is usually speci?ed by standards 
or the like. The upper edges 4 consequently end toward the 
rear at the locations at which they intersect an imaginary 
cylindrical circumference of the base section 9. In addition, 
d0 denotes the diameter at the end of the length L0, i.e., at 
the points 7, 7a and 7b. 

According to the invention, a screwdriver bit is assembled 
from the separately manufactured front section 1 (FIGS. 
4*6) and the also separately manufactured drive section 14 
(FIG. 7), which, for example, is ?xed in the chuck of a power 
screwdriver. In this case, the front section 1 is manufactured 
from a hard metal, and the drive section 14 is manufactured 
from a conventional tool steel used for this purpose. In order 
to coaxially connect the two parts 1, 14 to a screwdriver bit 
(FIG. 7), the drive section 14 is provided with a recess 15 on 
its end surface that faces the front section 1, where said 
recess is machined into the surface of the drive section and 
its inside cross section is adapted to the outside cross section 
of the anchoring element 12. The connection is produced by 
inserting the anchoring section 12 into the recess 15 and 
?xing the anchoring part therein by means of pressing, 
soldering or the like, such that the drive section 14 is able to 
transmit the required torques to the front section 1. FIG. 7 
shows that the recess 15 may be arranged, for example, in a 
cylindrical or slightly conical transition section 16 that is 
situated adjacent to a section 17 of the drive section 14 
which has a conventional hexagonal outside pro?le and 
produces a ?ush transition between the section 17 and the 
base section 9. 
The front section 1 is manufactured with the aid of a 

pressing tool 19, which is schematically illustrated in FIGS. 
8 and 9. This pressing tool contains a press bushing 20 that 
is provided with, for example, a cylindrical receptacle 
opening 21 for a cylindrical ram 22 on one end and an 
inserted compression mold 23 on the other, where the 
compression mold is realiZed in the form of a negative mold 
24 for the front section 1 to be produced on the side located 
coaxially opposite to the receptacle opening 21, i.e., the 
compression mold is realiZed in the form of a negative mold 
for a cross-tip in the embodiment shown. The press bushing 
20 contains a cavity 26 between the negative mold 24 and 
the receptacle opening 21. The compression mold 23 is also 
provided with a central passage, into which an ejector 25 is 
inserted. On its end surface that faces the compression mold 
23, the ram 22 is provided with a recess 27 that is realiZed 
in the form of a negative mold for the anchoring section 12. 
When manufacturing the front section 1, the cavity 26 is 

initially ?lled with the desired hard metal powder as indi 
cated by reference symbol 28 in FIG. 8, i.e., while the ejector 
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25 is inserted and pushed forward up to the compression 
mold 24. The ram 22 is then inserted into the receptacle 
opening 21 and pressed in the direction of the compression 
mold 23 with the pressure required for compacting the hard 
metal powder 28 such that the hard metal powder 28 is 
compacted and assumes the shape of the front section 2 
(FIG. 9). The ram 22 is then removed and the ejector 25 
pushed forward in order to eject the front section 2 from the 
compression mold 22 and the press bushing 20. The front 
section 2 obtained thereby is sintered at conventional tem 
peratures for this type of compression molding process, e.g., 
at 11000 C.4l200o C. The hard metal powder mixture 
contains, for example, cobalt, molybdenum and tungsten 
carbide and, if applicable, fractions of iron such that the 
compressing and sintering processes result in an extremely 
hard and wear-resistant front section 1. 

The two-piece design of the screwdriver bits 2, 14 accord 
ing to the invention makes it possible to manufacture the 
functional or effective zone of the front section 1 by means 
of a comparatively simple and inexpensive method in which 
optimal compression conditions are achieved. After connect 
ing the front section 1 to the drive section 14, a screwdriver 
bit is obtained that is able to withstand high loads. 

In order to achieve a uniform pressure distribution and 
thus a homogenous structure of the front section 1, it is 
required, according to the invention, to realize the front 
section 1 as small as possible in order to produce the least 
possible friction losses in the tool 19. Since the shape and 
size of the penetrating section 2 depend on the head pro?le 
of the corresponding screw, this short front section is real 
ized based on the following considerations: 

It should initially be clari?ed that the previously described 
sections and sizes of the screwdriver bits according to the 
invention not only apply to the cross-tip system according to 
FIGS. 143, but also to other bit/screw pairings as described 
below. This includes, for example, the crosshead systems 
according to Phillips and Pozidrive, conventional hex-head 
systems, polygonal, multipoint or undulated systems accord 
ing to TORX® or square systems according to Robertson, as 
well as various special systems, e.g., Tri-Wing and Torque 
Set. 
DIN/ISO standards or other standards and regulations 

that, for example, were stipulated by the original developers 
of the respective pro?le systems apply to the dimensions of 
the penetrating sections 2 of the bits and the corresponding 
interior pro?les of the screws. 
As deemed necessary for the adequate operation and 

bit/screw pairing, these standards and regulations were 
incorporated for the purpose of the invention. Thus, the 
cross-tip systems are based on DIN standards 967, 7996 and 
7997 and/or EN-ISO 7045-7047, according to which the 
screws of different thread diameters are categorized into 
cross-tip Nos. 044. In addition, screws with different heads 
and interior pro?les and consequently different penetrating 
depths may be assigned to each screw. 

With respect to a superior ?t of the cross-tip in the interior 
pro?le of the screw, it is important that the cross-tip be in 
surface contact with the ?anks of the interior pro?le of the 
screw with the ?anks of its lands 3 (FIG. 1). The pro?le of 
the cross-tip must be long enough to penetrate into the 
cross-recessed pro?le of the screws in such a way that the 
continuation 8 of the cross-tip which no longer corresponds 
to the correct contour of the penetrating section 2 is not 
situated on the edge of the cross-recessed pro?le of the 
screw. This is schematically indicated in FIG. 10 that shows 
a front section 1 according to FIGS. 147 which penetrates 
into the pro?led opening of a screw head 29 with a pen 
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8 
etrating depth T that is smaller than the length L0 of the 
penetrating section 2. The point 7, at which the cruciform 
groove bottoms 6 transform into the continuation 8, is 
situated suf?ciently far outside the screw head opening in 
this case. If L0<T were to apply, the penetrating section 2 
would only be partially situated in the screw head opening 
because the continuation 8 would be seated on the screw 
head 29. This would also cause the superior surface area 
contact between the penetrating section 2 and the corre 
sponding surfaces of the screw head opening to be lost, 
wherein the bit would be seated in the screw with slight play, 
which is disadvantageous for the transmission of high 
torques. If L0:T, an instance in which L0<T could also 
occur depending on the respective tolerances. 

Naturally, this determination is based on the fact that the 
pro?le dimensions of the penetrating sections correspond to 
the respective standards assigned to the type and size of the 
given cross-head screw within the intended penetrating 
section of the screw. 

In order to arrive at a suitable compromise for practical 
applications, the length L0 is determined on the basis of the 
screw head of a screw series assigned to the pro?le size of 
the penetrating section, which, according to the respective 
standards or other regulation, has the greatest penetrating 
depth T. For this purpose, it is initially determined which 
screw type has the head shape that results in the greatest 
penetrating depth T. In case of cross-head screws, these are, 
for example, ?llister-head screws according to EN-ISO 
7047. Since the penetrating depth T is signi?cantly less in all 
other types of screws, bits with dimensions that are based on 
?llister-head screws also ?t heads of other screws with the 
same interior pro?le. 

If screws with a certain size of the cross-recessed pro?le 
have different head shapes that result in different penetrating 
depths T, the screw with the greatest penetrating depth T is 
used for determining the dimension of L0. 

This is explained below with reference to one concrete 
embodiment. 

According to EN-ISO 7045-7047 (Type Z, Pozidrive), 
No. 2 ?llister-head screws with a cross-recessed pro?le may, 
for example, have different standardized penetrating depths. 
The standardized range of the penetrating depth lies between 
TM,N:l.48/l.93 mm and TMAX:2.9/3.35 mm in this case. 
According to the invention, the broadest occurring range of 
the largest shape of screw head is used for determining the 
dimension of L0, which means that 3.35 mm is assigned to 
L0. This ensures that the front section 1 is able to penetrate 
into all screw heads with the full penetrating depth T. One 
advantage of this method for determining the dimension of 
L0 can be seen in the fact that L0 is not increased beyond the 
value required for achieving the desired function. 

According to the invention, it is required that the dimen 
sion L1 be selected to be as small as possible in order to 
ensure a uniform pressure distribution during the compres 
sion process. According to the invention, this is ensured by 
selecting L1 to be smaller than 2.5><L0, preferably less than 
2.2><L0, in particular, less than 2.0><L0. In the previously 
described embodiment, this corresponds to L1:8.5 mm and 
7.48 mm and 6.80 mm, respectively. In this case, the 
dimension L1 in a cross-recessed pro?le depends upon, 
among other things, how large the dimensions of LP and LB 
(FIG. 2) should be. It is also quite obvious that the minimum 
dimension of L1 is the respective dimension of L0. With 
respect to LP, it was determined that it is practical to select 
the continuation 8 to be signi?cantly smaller than in con 
ventional bits. However, if the continuation 8 is selected to 
be too small, unfavorable compression conditions result 
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during the compression process due to the steep transition 
from the base section 9 to the penetrating section 2. On the 
other hand, if LP is too large, the total length L1 Would be 
too long. Generally speaking, a short pro?le length LP, in 
particular, in cross-tips, implies a signi?cant reduction in the 
total surface area. This signi?cantly reduces the friction 
during the ejection of the pressed part from the mold, With 
the short pro?le length LP also increasing the load bearing 
ability. Favorable LP/L0 ratios lie betWeen approximately 
1.25 and 1.55. In the above-mentioned instance, a dimension 
of LP betWeen approximately 5.00 and 5.25 mm proved to 
be practical. In connection With a sufficiently large dimen 
sion of L1:6.0046.25 mm, i.e., L1:1.76><L0 to 1.84><L0, 
this results in a short front section 1 that consequently can 
be easily compressed. 

The dimensions indicated beloW proved practical for the 
three other siZes, Nos. 1, 3 and 4, according to EN-ISO 
7045-7047 (Type Z, PoZidrive): 

No. 1: the range lies betWeen TMIN:1.22 mm and 
TMAX:1.47 mm. 

No. 3: the range lies betWeen TM,N:2.73 mm and 
TMAX:3.18 mm. 

No. 4: the range lies betWeen TM,N:3.87 mm and 
TMAX:4.32 mm. 

The above-cited dimensions indicate that none of the dimen 
sions of L1 is greater than 2><L0, and that very small 
dimensions of L1 can be achieved, in particular, for the 
smaller siZes, even if L1 has a dimension of 2.5><L0. 
Particularly preferred dimensional ratios for front sections 
are as folloWs: 

Type: H/Z With continuation P 
Nos.: 144 Ll/LO betWeen 1.56 and 1.85 

Ll/LO betWeen 0.9 and 1.15 
LP/LO betWeen 1.25 and 1.55 

It is possible to proceed accordingly With other screW 
heads [e.g., Type H (Phillips) according to EN/ISO 7045 
7047]. 

In order to increase the durability of the penetrating 
section further, it may be practical if the length L0 is not 
chosen in accordance With the greatest penetrating depth 
TMAX occurring in a screW and the corresponding screW head 
siZe assigned to the pro?le siZe of the penetrating section, 
but rather based on a correspondingly smaller dimension 
TMAX for the smaller screW heads that are assigned to the same 
pro?le siZe. 
As described above, a TMAX of 2943.35 mm is stipulated 

in EN-ISO 7047 for No. Z2 cross-head screWs of different 
siZe. For applications in Which the screWdriver bit is sub 
jected to particularly high loads, it is possible to manufacture 
front sections With an L0 that is chosen in accordance With 
the largest screW according to EN-ISO or corresponding 
standards for smaller screWs. With respect to the screW siZe 
M5 EN-ISO 7046-2, this Would result, for example, in 
T M AX:2.72 mm for the smaller No. Z2 screWs. The resulting 
shorter lengths of L0 or LP and L1 lead to additional 
improvements in the compression conditions, as Well as in 
the durability of the tip. 

Another option for improving the compression conditions 
and the durability consists of reducing the tip of cross-tip 
screWdrivers by up to approximately 10%. This shortening 
of the tip is possible because this region only contributes 
very little to the transmission of torque due to the small 
contact surface betWeen the pro?le of the tip and the inner 
surface of the cross-recess, as Well as the short lever arm 
effective at this location. 
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10 
The base section 9 consists of a short, plate-shaped 

section that primarily serves for integrally forming the 
anchoring element 12 thereon. The anchoring element may 
consist of convex elements that protrude from the end 
surface 10 (FIG. 1) or of concave elements that are coun 
tersunk into the end surface 10. A feW embodiments are 
described in greater detail beloW With reference to FIGS. 
11424, Where the front sections 1 essentially correspond to 
the front section 1 according to FIGS. 149 except for 
occasionally different base sections. Analogously, the drive 
sections 14 essentially correspond to the drive section 14 
according to FIG. 7, Which is the reason only different 
components are identi?ed by different reference symbols 
than those used thus far. In FIGS. 147 that shoW the basic 
shape of the front section, the anchoring element has a round 
cross section, Where the pin 12 extends conically from the 
end surface of the base section 9 to its end, i.e., at an angle 
a that results in a self-locking connection betWeen the pin 12 
and the recess 15 When the tWo parts are pressed together. 
The front section according to FIGS. 11 and 12, in contrast, 
has an anchoring element 31 With a star-shaped pro?le 
Which is inserted into a recess 32 of the drive section 14 
Which has a corresponding interior pro?le. The rigid con 
nection betWeen the tWo parts 1, 14 is produced, e.g., by 
means of bonding, soldering, pressing or the like, Where the 
noncircular cross section of the anchoring elements 31, 32 
provides the advantage that a coupling Without rotational 
play, Which alloWs the transmission of high torques, is 
produced due to this positive connection. 

FIG. 13 shoWs a concave anchoring element 33 in the 
base section 9 and a corresponding anchoring element 34 in 
the drive section 14, Which, hoWever, is realized convexly. 
In this case, the connection is produced, for example, by 
means of bonding or soldering. 

FIG. 14 and FIG. 16 shoW tWo variations in Which the 
front section and the shaft section are Welded together along 
the circumference of the connecting point, Wherein a cen 
tered connection is produced due to a pin on the front section 
and a corresponding recess on the shaft section. 

FIGS. 17 and 18 shoW a direct comparison betWeen tWo 
screWdriver bits according to the invention which differ in 
the region of their base sections 9 and 41, respectively. The 
base section 9 in FIG. 17 is realiZed similarly to FIGS. 149, 
With the base section 41 containing a radially Widened Zone 
43 directly adjacent to the continuation 42. This radially 
Widened Zone ?nally transforms into a Zone 44 that corre 
sponds to the base section 9. The embodiment according to 
FIG. 19 Which is illustrated in the form of a direct compari 
son With FIGS. 17 and 18 differs from the embodiment 
according to FIGS. 7414 due to the fact that the drive section 
45 is connected to the base section 47 of the front section 48 
by means of a transition section 46. Here, the base section 
47 has a dimension D1 (FIG. 2), Which, in contrast to FIG. 
7, is larger than the diameter of the hexagonal section of the 
drive section 45. In this case, the transition section 46 serves 
for connecting the smaller cross section of the hexagonal 
section to the greater cross section of the base section 47. In 
this embodiment example, the anchoring element is realiZed 
as described With reference to FIGS. 22424. 

FIGS. 20 and 21 shoW an anchoring element 48 that 
protrudes from the upper end surface of the drive section 14 
and is inserted into a corresponding anchoring element 49 
realiZed in the form of a recess and formed or molded into 
the end surface of the base section 9 When pressing the front 
section 1. 
According to FIG. 21, the anchoring elements 48 and 49 

have a star-shaped pro?le that is realiZed similarly to FIG. 
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12. The tWo anchoring elements 48, 49 are connected, for 
example, by means of soldering along a solder joint 50. 

According to FIGS. 22*24, a protruding anchoring ele 
ment 52 With a cruciform pro?le is integrally formed onto 
the base section 9 of the front section 1, Where said anchor 
ing element is inserted into a corresponding anchoring 
element 53 that is realized in the form of a cruciform recess 
formed in the upper end surface of the transition section 16 
of the drive section 14. The connection is produced, for 
example, by means of bonding or soldering. This embodi 
ment is currently considered the most favorable variant of an 
anchoring element. 

FIG. 25 shoWs an embodiment similar to FIG. 17, Where 
a front section 111 With a penetrating section 211 is provided 
With a Pozidrive pro?le that is realized as shoWn in FIGS. 
22*24. The base section 911 is provided With a protruding 
anchoring element 1211 that extends into a corresponding 
anchoring element 15a in the form of a recess that is 
machined into the upper end surface of the transition section 
16 of the drive section 14. The tWo anchoring elements 12a, 
1511 are connected together by means of soldering in the 
region of the contact surfaces. 

In other respects, the previous explanations regarding the 
other cross-tip bits (PH) according to Phillips apply to the 
Pozidrive (PZ) bits of FIG. 25. FIG. 25 indicates that L0 is 
the length of the penetrating section 211 that extends up to the 
continuation 8a, Where L1 is the total length of the front 
section 111 except for the length of the anchoring element 
12a. The previous explanations regarding the Phillips bits 
also apply to the dimensions L0 and L1 of the Pozidrive bits, 
i.e., L1#2.5><L0, preferably L1#2.2><L0, in particular, L1<2>< 
L0, Where L0 is determined analogously to the previous 
description. 

If only a single penetrating depth range TMIN to TMAX is 
predetermined or stipulated for a screW size or a screW head 

shape, L0 may also be chosen as the dimension TMAX plus 
a small alloWance for compensating tolerances because the 
length L0 Would alWays be appropriate in this case. 

In other respects, it is quite obvious that the length of the 
anchoring element, as measured in the direction of the axis 
11 (FIG. 2), should be as small as possible so as not to 
obstruct the homogenous pressure distribution during the 
compression process. HoWever, since the anchoring ele 
ments are arranged on the side of the front sections 1, 1a 
Which faces the ram, their length is less critical than the 
lengths L0 and L1. Nevertheless, the anchoring elements, if 
so required, may be incorporated into the dimension L1. 

FIGS. 26*28 shoW an embodiment of a screWdriver bit for 
cross-head screWs, in Which a front section 1b of hard metal 
contains no base section and no anchoring section. The 
cruciform lands continue to extend cylindrically beginning 
at the length L0, Wherein the Wall thickness, the core and the 
diameter of a cruciform land pro?le 55 have the same value 
as at the location L0. The cruciform land pro?le 55, Which 
in this case is the anchoring element, is positively inserted 
into a corresponding recess 56 in the end surface of the drive 
section 14 and is preferably connected to it by means of 
soldering. 
The previous explanations regarding screWdriver bits 

With cross-tip pro?les correspondingly apply to screWdriver 
bits With other pro?les, e.g., hex-head screWs, TORX® 
screWs and Robertson screWs. In these screWdriver bits, the 
penetrating sections have a uniformlyiWith Robertson 
screWs a slightly conicallyiextending pro?le When vieWed 
in an axial cross section. Here, the pro?le preferably trans 
forms into a base section in the form of a rounded continu 
ation. This provides the advantage that the cross section of 
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12 
the hard metal tip (of the hard metal functional part) is 
reinforced in the region in Which the torsional load acts 
When using the screWdriver. The anchoring in the drive 
section is realized similarly to the previous description. 

In TORX® screWs, the minimum lengths L0 of the 
penetrating sections are also stipulated by the manufactur 
er’s standards or other regulations, Which are available, e. g., 
from the corresponding data sheet. The functional lengths 
for the different pro?le sizes also can be derived from it, if 
so required, With an extra tolerance. One proceeds similarly 
With other pro?le types, e. g., hex-head pro?les or Robertson 
pro?les. In this case, the penetrating sections With or Without 
continuation may transform into a base section in accor 
dance With the continuation 8, 8a (e.g., FIGS. 1, 25) that 
usually extends along a circular arc or into a cone. HoWever, 
there also exist TORX® pro?les, hex-head pro?les, multi 
point head pro?les and Robertson pro?les that transform 
into a base section Without such a continuation 8, 8a, Where 
the base section is connected to a drive section located 
coaxially adjacent to the base section by means of anchoring 
elements similarly to the previous description. In such 
instances, the length L1 can be considered to be identical to 
the length LP. This implies that the L1/L0 ratio may be loWer 
than in cross-tip front sections 1, 111 that have a compara 
tively large continuation 8, 8a and consequently a compara 
tively large LP. The utilization of the invention in TORX® 
pro?les and other pro?les is described in greater detail 
beloW With reference to FIGS. 29*38. 

FIGS. 29 and 30 shoW a highly enlarged front section 58 
of a screWdriver bit according to the invention Which is 
intended for TORX® screWs, Wherein said front section is 
illustrated similarly to FIGS. 1 and 2. The front section 58 
is arranged coaxial to a longitudinal axis or axis of rotation 
59 and provided With a penetrating section 60 on its front 
end. This penetrating section has a conventional TORX® 
pro?le, the undulating progression of Which can, in particu 
lar, be ascertained from FIG. 30, Wherein the penetrating 
section penetrates into the corresponding interior pro?le of 
the TORX® screWs. The TORX® pro?le is characterized by 
lands 61 and grooves 62 (FIG. 30) With rounded edges, 
Which extend parallel to the axis 59 and are alternately 
arranged in the circumferential direction such that an undu 
lating progression of the pro?le along an imaginary circle is 
achieved. In the entire penetrating section 60, the TORX® 
pro?le is the same in the direction of the axis 59, and ends 
in a conical-insigni?cant for the purpose of the invention 
?attened end section 63. To the rear, aWay from the end 
section 63, the groove bottoms curve radially outWard 
beginning at a point 64 that de?nes the rear end of the 
penetrating section 60. This means that a continuation 65 is 
formed similarly to the continuations 8, 8a, Wherein said 
continuation ends at a base section 66 that essentially 
corresponds to the base section 9 in FIG. 1 and has a rear end 
surface 67 that usually extends perpendicular to the axis 59. 
An anchoring element 68, realized as described in FIGS. 
22*24, projects rearWard from the end surface 67. 
The basic shape of the front section 58 essentially corre 

sponds to that of the front section 1 in FIG. 1. For the 
purpose of the present invention, the same lengths L0, L1, 
LP and LB, as Well as the same diameters d0 and D1, as 
those explicitly described above With reference to FIG. 2 
Were assigned to this front section. 

According to the invention, a screWdriver bit for TORX® 
screWs according to FIG. 31 is assembled from the sepa 
rately manufactured one-piece front section 58 and the also 
separately manufactured drive section 69 that, for example, 
has a customary hexagonal pro?le in a section 70, and is 
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connected to the front section 58 by means of a transition 
section 71 similarly to FIGS. 1430. For this purpose, the 
transition section 71 is provided With a corresponding 
anchoring element 72 in the form of a recess arranged in its 
front end surface. The tWo anchoring elements 68, 72 are 
connected to one another similarly to the previous descrip 
tion, i.e., by means of bonding, Welding, soldering or other 
suitable connecting methods. 
The front section 58 is manufactured similarly to the 

cross-tip front sections 1, namely from a hard metal poWder 
With the aid of the pressing tool according to FIGS. 8 and 9, 
Wherein the press bushing 20 and, if applicable, the com 
pression mold 23 of said pressing tool are correspondingly 
adapted. 

In order to ensure a uniform pressure distribution during 
the compression process, the dimension L0 is again chosen 
to be as short as possible, preferably in accordance With the 
penetrating depth T speci?ed by the manufacturer of the 
respective TORX® system in a data sheet or the like. In this 
case, the length L0 is preferably chosen to be at least equal 
to the speci?ed penetrating depth, Wherein an extra tolerance 
for compensating tolerances is preferably added. Similarly 
to the cross-tips, the length L1 amounts to no more than 
L1:2.5><L0, preferably no more than L1:2.2><L0, in par 
ticular, L1<2.0><L0. This applies independently of the fact 
Whether the speci?ed (minimum) penetrating depth T or a 
slightly larger or a slightly smaller dimension is used for L0, 
because only very short values that are suitable for use in the 
described compression method result for the front section 
58, even if L1:2.5><L0. 

In this context, the invention refers, in a purely exemplary 
fashion, to the TORX® systems of the sizes 15, 20, 30, 40 
and 50, for Which minimum penetrating depths of 2.16 mm, 
2.29 mm, 3.18 mm, 3.30 mm and 4.57 mm are respectively 
speci?ed by the manufacturer or distributor. These minimum 
penetrating depths are intended to ensure a su?iciently deep 
penetration of the TORX® pro?les into the screW heads, as 
Well as the transmission of the required torques. According 
to the invention, the length L0 for these ?ve siZes is, for 
example, 2.40 mm, 2.50 mm, 3.50 mm, 3.65 mm and 5.05 
mm, respectively, and the length L1 for these ?ve siZes is 4.1 
mm, 4.8 mm, 5.8 mm, 6.95 mm and 8.35 mm, respectively. 
In this case, the dimensions of L1 lie signi?cantly beloW the 
value corresponding to double the L0 value. Particularly 
preferred dimensional ratios for front sections are as fol 
loWs: 

Type: TORX® With continuation 
Nos.: 10450 Ll/LO betWeen 1.65 and 1.9 

Ll/dO betWeen 0.95 and 1.29 
LP/LO betWeen 1.30 and 1.55 

Type: TORX® Without continuation 
Nos.: 10450 LIILG; LG/LO betWeen 2.0 and 3.0 
LIILG; LG/dO betWeen 1.25 and 2.2. 

With respect to the dimensions LP, LB, d0 and D1, the 
previous explanations regarding cross-tip bits apply. 

FIG. 32 shoWs a screWdriver bit for screWs With hex-head 
pro?les. This screWdriver bit merely differs from the screW 
driver bit according to FIGS. 29431 due to the fact that it 
contains a front section 74 With a penetrating section 75 this 
is provided With a conventional hexagonal pro?le. The 
various other parts are identical, Which is the reason iden 
tical components are identi?ed by the same reference sym 
bols in FIG. 32 as in FIGS. 29431. A continuation is 
identi?ed by the reference symbol 76. Regarding the dimen 
sions of L0, L1, etc., the previous explanations regarding 
screWdriver bits for TORX® screWs apply, and also With 
respect to their dimensions for achieving an optimal struc 
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14 
ture during the compression process illustrated in FIGS. 8 
and 9. Particularly preferred dimensional ratios for front 
sections are as folloWs: 

Type: Hexagonal With continuation 
Nos.: 2.548 Ll/LO betWeen 1.6 and 1.80 

Ll/e betWeen 1.15 and 1.35 
Width across comers e:(do) 
LP/LO betWeen 1.25 and 1.45 

Type: Hexagonal Without continuation 
Nos.: 2.548 LIILG; LG/LO betWeen 1.9 and 3.0 
Bit Width LIILG; LG/e betWeen 1.3 and 2.2 

Width across comers e:(do). 
FIG. 33 shoWs a tWo-part screWdriver bit With a front 

section 77 that has a Robertson pro?le, Wherein the front 
section contains a penetrating section 78 that has a square 
pro?le When vieWed from the top. The front section 77 is 
connected to a base section along an arc-shaped continuation 
79 that is curved radially outWard, Wherein the rear side of 
the base section is provided With an anchoring element 68 
that is inserted and secured in the anchoring element 72, 
realiZed in the form of a recess, of the drive section 69 
preferably made of normal tool steel. Since the arrangement 
is, except for the penetrating section 78, identical to that in 
FIGS. 31 and 32, identical components are again identi?ed 
by the same reference symbols in order to simplify the 
illustration. Naturally, the transition section 71 may, for 
example, be shaped differently depending on the shape of 
the respective penetrating sections 60, 75 and 78. 

With respect to the dimensions L0, L1, etc. (see FIG. 33), 
the previous explanations regarding the TORX® and hex 
agonal bits apply. Particularly preferred dimensional ratios 
for front sections are as follows: 

Type: Square Robertson With continuation 
Nos.: 043 Ll/LO betWeen 1.7 and 1.96 

Ll/e betWeen 1.25 and 1.45 
LP/LO betWeen 1.3 and 1.45 
Width across comers e:(do) 

Type: Square Robertson Without continuation 
Nos.: 043 LIILG; LG/LO betWeen 2.1 and 2.5 

LIILG; LG/e betWeen 1.6 and 1.85 
Width across comers e:(do). 

FIGS. 34 and 35 shoW a screWdriver bit With a front 
section 81 of hard metal that is realiZed in the form of a 
TORX® pro?le over its entire length. The drive section 82 
of steel contains a transition section 83 on the side that faces 
the front section 1, Wherein said transition section is pro 
vided With an anchoring element 84 in the form of a concave 
recess, the interior cross section of Which corresponds to the 
outside cross section of the front section 81. The anchoring 
element 85 of the front section 81 consists of its rear end 
section that extends conically and is pressed into the recess 
84 of the drive section. This connection may be additionally 
secured by means of bonding or soldering. Instead of 
realiZing the anchoring element 85 conically, it Would also 
be conceivable that the anchoring element extends cylindri 
cally, i.e., that its pro?le remain unchanged over the entire 
length of the section 81, as illustrated in FIGS. 36 and 37. 

Similarly to FIG. 10, FIG. 36 schematically shoWs the 
front section 81 according to FIGS. 34 and 35 during its 
penetration into the pro?led opening of the screW head 86 
Which has a penetrating depth T. FIGS. 37 and 38 shoW 
another screWdriver bit that, in contrast to FIG. 34, contains 
a front section 87 With a continuous hexagonal pro?le, i.e., 
this bit lacks the conical rear end section 85 of the front 
section according to FIG. 34. In this case, the rear end 89 
that serves as the anchoring element 88 has the same pro?le 
as the front section that is intended to penetrate into the 
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screw 86. The drive section 82 contains a recess With a 

hexagonal pro?le in the transition section 83, Wherein the 
rear end 89 of the front section is ?xed in said recess by 
means of pressing and/or soldering. Instead of providing the 
recess With a hexagonal pro?le, it Would also be conceivable 
for the recess to have a round pro?le With a smaller diameter 
than the Width across comers of the hexagonal pro?le. When 
the rear end 89 is pressed in, the corners of the hexagonal 
pro?le cut into the round pro?le such that durable anchoring 
is achieved. In contrast to the other described embodiments, 
the embodiments according to FIGS. 34*36 and 37, 38 are 
characterized by the fact that the front sections 81, 87 
contain no continuation (e.g., 8 in FIG. 1) and no base 
section (e.g., 9 in FIG. 1), as Well as no specially designed 
anchoring element 12 (FIG. 1) or 52 (FIG. 22). With respect 
to the front sections 81, 87, 93 according to FIGS. 34*38 and 
FIGS. 45 and 46, their total length consequently can be 
LG:L1 in the embodiment With continuation and a base 
section. In the tWo embodiments according to FIGS. 34*37 
and 45, the total length by Which the front section 81, 87, 93 
projects from the transition section corresponds to the 
dimension L0 in the embodiments With continuation accord 
ing to FIGS. 1*25, 29*33, speci?cally because the penetrat 
ing section could penetrate into the screW head opening With 
the entire length by Which it projects from the transition 
section, due to the lack of a continuation. 

The relations described above With respect to the hexago 
nal pro?le apply analogously to the TORX® pro?le Without 
continuation. 

In order to ensure the uniform pressure distribution during 
the compression process that is carried out as illustrated in 
FIGS. 8 and 9 and that results in a rod-shaped pressed part 
With a TORX® or hexagonal pro?le, the dimension L1 (FIG. 
36) should again be chosen to be as small as possible. As in 
the embodiments according to FIGS. 29*33, the maximum 
penetrating depth TMAX speci?ed by the distributor of the 
TORX® system or hexagonal system is, according to the 
invention, assumed to be the penetrating depth required for 
achieving an optimal torque transmission. In FIG. 36, it is 
also assumed that this penetrating depth TMAX corresponds 
to the dimension T of the screW head 86, although the 
respective manufacturer usually speci?es a dimension that is 
slightly larger or smaller than the dimension T in FIG. 36. 
Based on this value of TMAX, a dimension L0 is de?ned 
Which, if applicable, may be larger or smaller than the 
maximum penetrating depth T MAX by an alloWance Z added 
in order to compensate for tolerances. This means that 
LOITMAX-I-Z applies. Similarly to the already described 
embodiments, the dimension of L1 is then de?ned as no 
more than 2.5><L0, preferably no more than 2.2><L0. It is 
particularly advantageous if L1<2><L0. This implies that the 
dimension L0 is ultimately de?ned by the system or the 
stipulated or required penetrating depth T in all instances, 
and that the dimension L1 does not have to be signi?cantly 
larger than the penetrating depth T in this case. 

Corresponding dimensions apply to screWdriver bits With 
a Robertson pro?le. 

In front sections that have a uniform pro?le over their 
entire length, e.g., a TORX® pro?le or a hexagonal pro?le, 
as shoWn in FIGS. 36, 37, and 45, Without continuation, the 
pressure distribution during compression of the pressed parts 
is more favorable than in instances in Which the mold has 
varying pro?les over the entire length. The total length LG 
that is composed of the length L0 and the length LV of the 
anchoring section consequently can be made longer in front 
sections With a uniform pro?le over the entire length than in 
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16 
front sections With a varying pro?le, Without signi?cantly 
deteriorating the homogeneity of the structure. 
The greater length LG can, in particular, lead to a greater 

length LV, Wherein L0 remains unchanged. Consequently, 
larger dimensions of LG in relation to L0 and of LG in 
relation to d0 are permissible if a superior durability of the 
screWdriver bit should still be achieved in the sense of the 
invention. According to the invention, these dimensions 
correspond to no more than LG:3><L0 and LG:2><d0, 
respectively, both for TORX® pro?les as Well as hexagonal 
pro?les. 

In one example of TORX® bits, the dimension TMAX for 
the siZe 15 is L0:2.16 mm, With L1:2.4 mm and LG 
approximately :50 mm. For the siZe 30, TMAX:L0:3.18 
mm, With L1:3.5 mm and LG approximately :80 mm. For 
the siZe 50, TMAX:L0:4.57 mm, With L1:5.05 mm and LG 
approximately :11.1 mm. Particularly preferred dimensions 
are provided above. In one particularly preferred embodi 
ment of the screWdriver bits according to FIGS. 34*38, the 
cross section of the front section 81, 87 is increased by 
approximately 0.1*0.2 mm in the region of the length LV. 
The front section 81, 87 can, after being ejected by the 
length LV, be removed from the mold Without friction such 
that the entire process of removing the pressed part from the 
mold is simpli?ed. 

Anchoring elements that are realiZed such that a rigid 
connection is achieved solely by means of a self-locking 
effect or a positive ?t While pressing together the front 
section and the shaft section, and that are suitable for 
transmitting torques, are characteriZed by the fact that on the 
rear side of the front section the anchoring element extends 
conically from base to end at an angle 0t that corresponds to 
no more than the self-locking angle of the materials and 
surfaces used. Analogously, the recess in the end surface of 
the shaft section extends conically. The cross sections of the 
anchoring elements may have a noncircular or circular 
pro?le. 

Anchoring elements of this type cannot only be used on 
bits in Which the front section has a highly conical tip, e.g., 
the tip of cross-tip bits, and in Which the base that is directed 
toWard the shaft section has a greater diameter than the tip, 
but also on front sections that have a linearly extending 
pro?le in the axial direction, for example, a pro?le for 
TORX® screWs or hex-head screWs. In order to connect the 

front section and the shaft section, the pro?le of the front 
section extends over its entire length in such bits, i.e., it also 
engages into the recess on the front end surface of the shaft 
section. In this case, the recess has the same cross-sectional 
pro?le as the front section. In a conical connection, the 
pro?le of the front section extends conically over a length 
that is intended for the anchoring in the recess of the shaft 
section, and the recess has the same conicity plus an 
alloWance for compensating tolerances such that a rigid 
pressed connection is achieved. In case of a positive con 
nection, a round recess is realiZed and the pro?le of the front 
section cuts into the Wall of the recess With the shaft section 
While the tWo parts are pressed together. 

Embodiments of such connections are illustrated in FIGS. 
39*45. 

FIG. 39 shoWs a side vieW of a front section according to 
the invention With a conically extending noncircular anchor 
ing element, Where (1) is the front section and (90) is the 
anchoring element that conically extends at an angle 0t. 

FIG. 40 shoWs the assembled screWdriver bit, Where the 
front section 1 according to FIG. 39 With the conical 
anchoring element 90 is pressed into the conical recess in the 
shaft section 4. 



US 7,168,348 B2 
17 

FIG. 41 shows a cross section through this screwdriver bit 
along line 41441 in FIG. 40. 

FIG. 42 shows a screwdriver bit that corresponds to the 
one shown in FIG. 40, but with a round anchoring element 
91 that engages into a corresponding conical recess 92 in the 
shaft section 4. 

FIG. 43 shows a cross section through this screwdriver bit 
along line 43443 in FIG. 42. 

FIG. 44 shows a screwdriver according to the invention 
with a front section 93 that has a uniform pro?le 94 over its 
entire length, where the front section is pressed into a round 
recess 95 in the shaft section 4, where the edges of the pro?le 
94 as an anchoring element are pressed into the wall of the 
recess 95 in the shaft section 4, and where the edges of the 
pro?le 94 have cut into the wall of the recess. 

FIG. 45 shows a cross section through the screwdriver bit 
according to FIG. 44, where the cut-in edges of the pro?le 
94 and the remaining arc-shaped sections 96 of the wall of 
the recess 95 are visible. 

In contrast to one-piece screwdriver bits that are manu 
factured, for example, by means of injection molding (e.g., 
according to DE 42 41 005 Al), the described two-piece 
design provides the advantage that the small front section 
can be manufactured from a hard metal powder by means of 
a compression molding process such that it has a high 
dimensional accuracy and does not contain notches in the 
plane with the highest torsional load, i.e., in the plane of the 
front end surface of the drive section. Such notches would 
increase the risk of fractures due to stress concentrations. 
For example, the direct transition of the cruciform lands into 
the end surface in the one-piece design according to DE 42 
41 005 A1 would be considered as such a notch. 

The explanations regarding the cross-tip pro?les also 
apply, in principle, to other pro?les. However, with respect 
to the compression molding technique, pro?les with a cross 
section that uniformly extends in the axial direction accord 
ing to FIGS. 34438 are more favorable than cross-tip pro 
?les. This the reason a higher ratio of length to diameter is 
permissible in uniformly extending pro?les. In addition, the 
diameter of the ejector die can be realiZed with a round cross 
section and/or nearly identical to the pro?le diameter. This 
results in more favorable conditions for introducing the 
ejector force into the pressed part. 

With respect to the invention, this means that the ratio 
L1/d0 (FIG. 2) should be approximately 0.9412, i.e., L1 and 
d0 are approximately equal. In TORX® pro?les with con 
tinuation, L1/d0 ratios (FIGS. 29, 30) of approximately 
0.9414 proved to be practical, i.e., L1 may generally be 
slightly larger than d0 in this case. In hexagonal pro?les with 
continuation, the most favorable ratios of L1 (FIG. 36) to d0 
are approximately 1441.9, where d0 is the width across 
corners in millimeters according to FIG. 38. In Robertson 
pro?les, advantageous front sections have an L1/d0 ratio of 
approximately 1341.5, where d0 is also the width across 
corners in millimeters (FIG. 33). 

In the corresponding pro?les without continuation, it is 
preferred that the ratios of length to diameter (or the width 
across corners d0) respectively refers to the total length LG 
according to FIG. 36. In TORX® pro?les without continu 
ation, LG/d0 may be, for example, approximately 1.25422. 
In hexagonal pro?les, advantageous LG/d0 ratios are 
approximately 1.3421, where an LG/d0 ratio of approxi 
mately 1.5420 proved advantageous for Robertson pro?les. 
The respectively smallest value for L1/d0 or LG/d0 is 
respectively de?ned by the corresponding dimension of L1, 
where L1 cannot be less than L0. 

20 

25 

35 

40 

45 

50 

55 

60 

65 

18 
The invention is not limited to the described embodiments 

that may be modi?ed in different ways. This initially applies 
to the shape of the anchoring elements, where it would also 
be conceivable to utiliZe two or more anchoring elements 
per bit if these anchoring elements are realiZed, for example, 
in the form of several pins. 

In addition, the described dimensions L0, L1, d0, etc., 
may be chosen differently than described above by way of 
example. The ratios of length to diameter should always 
speci?cally be chosen such that the smallest possible cir 
cumferential surfaces or contact surfaces with the pressing 
tool are achieved in order to create favorable frictional 
conditions and eliminate the need for high ejector forces. It 
is also possible to base the dimension of L0 on a value other 
than the greatest absolute penetrating depth. It would also be 
possible, e.g., to use the broadest TMMK/TMIN range for this 
purpose, where the length L0 is chosen such that it corre 
sponds to a dimension that lies approximately in the middle 
of this range. Although the penetrating sections d0 not fully 
penetrate the largest screws in such instances, the penetrat 
ing depth is still suf?ciently deep for achieving adequate 
seating. The speci?c dimensions for individual cases can be 
easily determined on the basis of previous explanations, as 
well as by means of calculation and experiment. It was 
determined that the L/d0 ratio should preferably always be 
less than 2.2, in particular, less than 2.0. In bits with 
continuation, L1/d0 ratios which are even smaller than 1.5 
proved to be particularly advantageous, where the dimen 
sion d0 is determined by the corresponding screw head. In 
addition, the short lengths of L1 and LG in accordance with 
the invention are not only advantageous during the com 
pression molding process and the immediately ensuing 
sintering process, but also for front sections manufactured 
by means of injection molding. As in the compression 
molding method, a removal from the mold by means of an 
ejector is usually carried out in injection molding processes. 
Consequently, it is desirable to reduce the resistance to 
removal from the mold by reducing the length. In order to 
promote the injection molding process, the hard metal 
powder mixture contains a fraction of a thermoplastic ?ux 
ing agent (e.g., wax or plastic) that is extracted from the 
blank again before the sintering process. With respect to the 
homogeniZation of the bit structures, the chosen grain siZe 
composition of the hard metal powder mixture also proved 
to be an important factor. In this respect, grain variations in 
the mixture between 0.5 um and 8 um are particularly 
advantageous. Finally, it goes without saying that the dif 
ferent characteristics and dimensions may also be used in 
other combinations than those described above and illus 
trated in the ?gures. 
What is claimed is: 
1. A screwdriver bit comprising: 
a drive section, said drive section having an end surface, 

and 
a front section, said front section being made from a 

hard-metal powder, said front section having an end 
surface, a mating surface opposing said end surface, a 
central axis extending between said end surface and 
said mating surface, and a pro?led penetration section, 
said front section connected to said drive section such 
that said mating surface of said front section and said 
end surface of said drive section are adjacent to each 
other, said pro?led penetration section extending 
between a base and a tip, said base adjacent said mating 
surface of said front section, said tip adjacent said end 
surface of said front section, said pro?led penetration 
section including a body extending between said base 






